The aim of this work is to assess the value of penile duplex in the prediction of intracavernous druginduced ischemic priapism. A total of 400 patients with erectile dysfunction were evaluated before and after diagnostic intracavernous injection of a trimix solution (papaverine þ phentolamine þ PGE1) using color Doppler sonography. In all, 29 patients experienced sustained rigid erections for more than an hour. Patients were further divided into two groups. Group A included patients with spontaneous resolution of their rigid erection within 3 h (10/29) and group B included patients with priapism (19/29) that did not resolve within 3 h. In group A, patients had minimal cavernous artery blood flow within the first hour postinjection, that increased with relief of their erection. Group B patients had no blood flow in their cavernous artery an hour after intracavernous injection and for 6 h later. The disappearance of blood flow in the cavernous artery after an hour of sustained rigid erection predicted priapism with 100% specificity and sensitivity. The persistent absence of cavernous artery blood flow for more than an hour, as detected by color Doppler ultrasound, is an objective predictor of priapism. This may guide early intervention to resolve the prolonged erection.
Introduction
Priapism is defined as a sustained penile erection that may not be related to sexual excitation, lasting for more than 6 h. 1 Prolonged erection is one of the main complications of intracavernous injection (ICI) testing. 2 Early intervention facilitates resolving the erection and avoids complications. 3, 4 On the other hand, clinicians frequently wish to wait for a reasonable period of time to adjust the dose for home injections. Currently, no objective method is available to guide us when to wait, and when to intervene. Thus, intervention to resolve a prolonged erection-after ICI-is frequently performed on a subjective basis.
Color Doppler ultrasound has an important role in differentiating ischemic from high-flow priapism. 5 However, duplex ultrasound in ischemic priapism resulting from the injection of intracavernous vasoactive substances has not been widely evaluated.
In a recent study, Secil et al 6 suggested that the absence blood flow in the cavernous artery -even after elimination of all stimuli is a reliable predictor of priapism. The aim of this work is to assess the value of penile duplex in predicting the occurrence of intracavernous drug-induced ischemic priapism.
Patients and methods
A total of 400 patients presenting with erectile dysfunction (ED) to our department for more than a year, with previous unsatisfactory oral treatment response, were included in this work. The study was performed between December 2001 and October 2002. The evaluation included a detailed history taking and focused physical examination. Patients underwent a single office session of intracavernous injection of trimix solution (0.5-1 ml) using a 30 G needle fixed on a tuberculin syringe followed by self-stimulation. Every 1 ml trimix solution contained 13 mg papaverine, 10 mg PGE1, and 0.2 mg phentolamine. Duplex ultrasound evaluation was performed to determine the peak systolic velocity (PSV) within the cavernosal arteries, using a color ultrasound machine with a 7.5 MHz linear array transducer with a color flow-mapping capability (Esaote Biomedica AU3, Italy) both before and after injection. Patients developing rigid erection of more than an hour duration were followed by cavernosal artery PSV measurement at an hourly interval.
Results
In all, 29 patients experienced painful rigid erection for more than 1 h postinjection. Their mean age was 52.272.4 y. None of the patients suffered from any related risk factors, apart from five patients who were light smokers(o10 cigarettes/day). Patients were divided into two groups. The average dose of injected trimix solution in both groups was 0.84 ml. Group 'A' included 10 patients where cavernosal artery systolic velocity showed positive values at 1 h postinjection, denoting some degree of flow throughout their rigid erection phase. Group 'B' consisted of 19 patients, though showing positive PSV values within the first hour of injection, but with absolute cessation of cavernous artery blood flow, 1 h postinjection. Erections resolved spontaneously in all group 'A' patients, but persisted for 6 h in all group 'B' patients ( Table 1 ). The absence of cavernous artery blood flow-1 h postinjectionwas an accurate predictor of a persistent erection requiring intervention in all 19 patients of group 'B' and none of group 'A' patients (100% specificity and sensitivity).
Discussion
Attempting to diagnose intracavernous drug-induced low-flow priapism requires waiting for about 6 h before complete diagnosis is achieved. This leaves the patients suffering continuous penile pain due to intracavernous ischemic changes. Intervention to resolve priapism in such cases usually requires aspiration/irrigation rather than simple injection of vasoconstrictors. To overcome this problem, most clinicians begin interfering with priapism at an earlier timepoint. 7 Color Doppler ultrasound has been described as an accurate measure of differentiating low-flow and high-flow priapism. 8 Secil et al 6 studied eight patients with prolonged erections, and suggested that papaverine-induced priapism may be predicted by color Doppler sonography. Six out of eight patients with no flow in the cavernous artery 20 min after the papaverine injection progressed to priapism (75% sensitivity, 100% specificity). In our study, all 19 patients with complete cessation of the cavernous flow 1 h after the injection of the trimix solution progressed to priapism. The higher sensitivity in our study may be related to the use of a different vasoactive medication (trimix) or the 1 h waiting period, as opposed to a 20 min period in Secil et al's study.
Although Group 'A' patients in our study experienced rigid erections, their PSV were positive, denoting continuous flow in the cavernous arteries. One would thus expect that, subsequently, the cavernous veins were not completely occluded. This resulted in later spontaneous detumescence. Group 'B' patients had no flow in their cavernous artery for several hours (PSV ¼ 0). Thus, color Doppler ultrasound performed 1 h postintracavernous injection was an accurate predictor of a prolonged erection requiring intervention.
We conclude that the persistent absence of cavernous artery blood flow for more than an hour, as detected by color Doppler ultrasound, is an objective predictor of priapism. This may guide early intervention to resolve drug-induced prolonged erections. 
